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SUN   OF   THE   ATOMIC   PLANETARY   SYSTEM
Attention was now directed to the nucleus, the sun of the atomic
planetary system. We know how the great mass of the sun controls the
solar system. The sun has a mass 750 times as great as that of all
the planets put together; it is this great mass at the centre that holds the
planets in their orbits or paths and prevents them from flying off. In
the solar system we have die force of gravity to hold the system together.
In the atom we have the attraction between the positively charged
nucleus and the negatively charged electrons.
The electrons do not fall into the nucleus for the same reason that
the planets do not fall into the sun; in each case the forward movement
prevents them falling to the centre towards which they are attracted.
The nucleus of an atom is extremely small, but massive. We have seen
that the mass of an electron is only the 1/18401!! part of the mass of a
hydrogen atom. The remainder of the mass is concentrated in the
nucleus
STRUCTURE   OF   THE   NUCLEUS
It was to be expected that the nucleus would reveal some kind of
structure, otherwise we should be driven back on the idea of ninety-two
different kinds of bricks. We should have avoided that difficulty iq,the
electronic part of the atom, only to meet it again in the nucleus.
The method used in experiments on the nucleus is to bombard the
element with high-speed particles. We cannot expect a great number
of direct hits. The nucleus is extremely small; it is surrounded by
rapidly moving electrons, and these have to be broken through before
the nucleus can be reached; and finally the nucleus is surrounded by an
electric field sufficient to divert one of the minute projectiles used in
bombardment. Fortunately we are able to bombard with billions of
particles, and there are sufficient direct hits to give observable results.
The method of bombardment revealed that the nucleus of an
element contains at least two kinds of particle. One of these particles
has a positive charge equal to the charge of an electron; this kind of
particle is called a proton. The other kind of particle has the same mass
as a proton, but it has no charge either positive or negative; for this
reason it is called a neutron. When the physicists of Columbia University,
U.S.A., in 1939 split the atom of uranium, they did so by bombarding it
with neutrons.
Recently a fourth kind of particle has been detected. This is a
positively charged particle. Its mass is equal to that of an electron;
its charge also is equal to that of an electron, but of course of opposite
sign. It is sometimes called a positive electron and sometimes a positron.
The position of the positron in the scheme of things is still doubtful.
Positrons definitely form part of the nucleus, since they have been ejected
from nuclei during bombardment. One possibility is that a proton may
be a combination of a neutron and a positron; the neutron would give
the required mass and the positron the required charge*